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(57) [Abstract] 

[Technical problem] Offer the coaxial waveguide converter which can 
maintain the transfer characteristic of a probe good. 
[Means for Solution] while carrying out pattern formation of a probe 5, 
a trailer 6, and the ground pattern 7 to one side of the dielectric 
substrate 2, respectively, it flowed through the ground pattern 9 which 
the dielectric substrate 2, on the other hand, boiled this ground 
pattern 7, and formed it, and two or more through holes 10, and this 
dielectric substrate 2 was arranged in the interior of the waveguide way 
1 at those tube axis and parallel. By such configuration, the protrusion 
dimension 1 of a probe 5 and the dimension d between a probe 5 and a 
trailer 6 are maintained with high precision, and degradation of the 
transfer characteristic of a probe 5 can be prevented. 
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CLAIMS 



[Claim (s)] 

[Claim l] The coaxial waveguide converter characterized by having 
arranged the dielectric substrate in those tube axis and parallel in the 
waveguide way, and carrying out pattern formation of a probe and the 
trailer to one plate surface of this dielectric substrate, respectively. 
[Claim 2] The coaxial waveguide converter characterized by forming the 
ground pattern prolonged in the internal surface of said waveguide way, 
and parallel at one plate surface of said dielectric substrate in the 
publication of claim 1. 

[Claim 3] The coaxial waveguide converter characterized by carrying out 
pattern formation of the ridge section aslant prolonged toward said 
trailer in one plate surface of said dielectric substrate in the 
publication of claims 1 or 2. 

[Claim 4] The coaxial waveguide converter characterized by making it 
flow through said ground pattern and through hole in which the ground 



pattern which overlaps said probe derived from said waveguide way at 
least to the plate surface of another side of said dielectric substrate 
in the publication of claims 2 or 3 was formed in, and this ground 
pattern was prepared by one plate surface of said dielectric substrate. 
[Claim 5] The coaxial waveguide converter characterized by said 
waveguide way being formed by the cavernous section which pinched both 
the plate surfaces of said dielectric substrate with the case of a pair, 
and was prepared in these cases in the publication of claim 4. 
[Claim 6] The coaxial waveguide converter characterized by preparing the 
impedance matching section in the end face of the opposite side which 
counters said trailer of said dielectric substrate in one publication of 
claims 1-5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the coaxial waveguide 
transducer used for the converter for satellite broadcasting service 
reception etc. , and relates to the coaxial waveguide transducer 
constituted so that a probe might be made to extract the electric wave 
which transmits the inside of a waveguide way especially and it might be 
taken out. 
[0002] 

[Description of the Prior Art] Drawing 6 explains the conventional 
example of this kind of coaxial waveguide converter, and the coaxial 
waveguide converter concerning this conventional example consists of a 
waveguide 20, a probe 21 arranged in the tube wall side of a waveguide 
20, and a termination side 22 arranged in the end side of a waveguide 20. 



a probe 21 — a pin-like inner core — a conductor — it consists of 
external barrel 21b which consists of 21a and a dielectric material, and 
external barrel 21b is being fixed to the skin of a waveguide 20 by 
press fit etc. in addition — if the guide wave length of the electric 
wave which spreads the inside of a waveguide 20 is set to lambdag — the 
inner core of a probe 21 — a conductor — spacing of 21a and the 
termination side 22 is set as lambdag/4. 

[0003] Drawing 7 explains other conventional examples of a coaxial 
waveguide converter, and the coaxial waveguide converter concerning this 
conventional example consists of a waveguide 20, short cap 23 which 
blockades the opening edge of a waveguide 20, and the circuit board 24 
which has probe 24a. pattern formation of the probe 24a is carried out 
to the whole surface of the circuit board 14 — having — the circuit 
board 24 — on the other hand — being alike — ground pattern 24b is 
formed. The short cap 23 is being fixed to the waveguide 20 using two or 
more screws which are not illustrated, and the circuit board 24 is being 
pinched and fixed between the waveguide 20 and the short cap 23. The 
inner base of this short cap 23 functions as termination side 23a, and 
probe 24a, termination side 23a of the short cap 23, and spacing are set 
as lambdag/4. 

[0004] In such a configuration, if the electric wave transmitted from 
the satellite is inputted into a waveguide 20, this electric wave will 
spread the interior of a waveguide 20, and will be received by Probes 21 
and 24a. This input signal is supplied to the converter circuit which is 
not illustrated through the coaxial transmission line from Probes 21 and 
24a, and performs signal processing which outputs an input signal as an 
intermediate frequency signal magnification and after carrying out 
frequency conversion in this converter circuit. 
[0005] 

[Problem (s) to be Solved by the Invention] by the way, the coaxial 
waveguide converter of the conventional example mentioned above — the 
thing of the former structure shown in drawing 6 inside an inner core — 
a conductor, since the probe 21 which consisted of 21a and external 
barrel 21b is used the inner core which projects in a waveguide 20 in 
order to require high process tolerance of the component part of a probe 
21, and to become a cost rise and to post-install a probe 21 in the tube 
wall side of a waveguide 20 with means, such as press fit, — a 
conductor — the die length (1 dimension of drawing 6 ) . of 21a — 
variation — easy — it becomes. On the other hand, since the thing of 
the latter structure shown in drawing 7 is pinching and fixing the 
circuit board 24 with a waveguide 20 and the short cap 23, probe 24a and 



termination side 23a of the short cap 23 by which pattern formation was 
carried out to the circuit board 24, and spacing variation-come to be 
easy of the thing with the welding pressure at the time of fixing the 
short cap 23 to a waveguide 20. Therefore, in the coaxial waveguide 
transducer concerning these conventional example, if there is a 
possibility that the transfer characteristic of Probes 21 and 24a may 
deteriorate and especially the frequency of a received electric wave 
becomes high by the above-mentioned variation, degradation of such the 
transfer characteristic will pose an important problem. 
[0006] This invention was made in view of the actual condition of such a 
conventional technique, and the purpose is in offering the coaxial 
waveguide converter which can maintain the transfer characteristic of a 
probe good. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in the coaxial waveguide converter by this invention, the 
dielectric substrate was arranged in those tube axis and parallel in the 
waveguide way, and pattern formation of a probe and the trailer was 
carried out to one plate surface of this dielectric substrate, 
respectively. 

[0008] Since patterning of a probe and the trailer is carried out to the 
tube axis of a waveguide way, and the plate surface of the dielectric 
substrate arranged in parallel, respectively according to such a 
configuration, the dimension and the relative physical relationship of 
these probes and a trailer are maintained with high precision, and 
degradation of the transfer characteristic of a probe can be prevented. 
[0009] In the above-mentioned configuration, if the ground pattern 
prolonged in the internal surface of a waveguide way and parallel at one 
plate surface of a dielectric substrate is formed, even if the relative 
position of a dielectric substrate and a waveguide way will shift 
somewhat, electric-field distribution [ / near the probe ] stabilizes 
with a ground pattern and is desirable. 

[0010] Moreover, in the above-mentioned configuration, when pattern 
formation of the ridge section aslant prolonged toward a trailer in one 
plate surface of a dielectric substrate is carried out, broadband- 
ization of received frequency can be attained by this ridge section, and 
it is desirable. 

[0011] Moreover, in the above-mentioned configuration, the ground 
pattern which overlaps the probe derived from a waveguide way at least 
to the plate surface of another side of a dielectric substrate is formed, 
leakage of the electric wave which will spread the inside of a waveguide 



way if it is made to flow through the ground pattern and through hole in 
which this ground pattern was prepared by one plate surface of a 

dielectric substrate can be prevented certainly, and it is desirable. 
Both the plate surfaces of a dielectric substrate are pinched with the 
case of a pair in that case, if it constitutes so that a waveguide way 
may be formed by the cavernous section prepared in these cases, while 
attachment of a dielectric substrate will become easy, a case can be 
certainly contacted in a ground pattern, and it is desirable. 
[0012] Moreover, in the above-mentioned configuration, when the 
impedance matching section is prepared in the end face of the opposite 
side which counters the trailer of a dielectric substrate, reflection of 
the electric wave in the end face of a dielectric substrate is reduced, 
and it is desirable. 
[0013] 

[Embodiment of the Invention] Hereafter, when the gestalt of 
implementation of invention is explained with reference to a drawing, 
the front view of the coaxial waveguide converter which drawing 1 
requires for the example of an operation gestalt of this invention, and 
drawing 2 are the sectional views of the converter for satellite 
broadcasting service reception by which the rear view of this coaxial 
waveguide converter and drawing 3 were equipped with the sectional view 
of this coaxial waveguide converter, and drawing 4 was equipped with 
this coaxial waveguide converter. 

[0014] It was applied to the converter for satellite broadcasting 
service reception shown in drawing 4 , and the coaxial waveguide 
transducer concerning this example of an operation gestalt is equipped 
with the cross-section rectangle-like waveguide way 1 and the dielectric 
substrate 2 prolonged in parallel through the tube axis of this 
waveguide way 1. As shown in drawing 3 , the waveguide way 1 is 
constituted by the cavernous sections 3a and 4a of a half-rate-like pair, 
one cavernous section 3a is prepared in the 1st case 3, and cavernous 
section 4a of another side is prepared in the 2nd case 4. These cases 3 
and 4 consist of conductive metallic materials, such as aluminum die 
casting, and as shown in drawing 4 , the 1st and 2nd cases 3 and 4 are 
unified with two or more screws which are not illustrated through the 
dielectric substrate 2. 

[0015] As shown in drawing 1 , the probe 5, the trailer 6, and the 
ground pattern 7 are formed in one plate surface of the dielectric 
substrate 2, and these are formed by carrying out patterning of the 
copper foil prepared all over the dielectric substrate 2 to a request 
configuration. Moreover, as shown in drawing 4 , the converter circuit 



section 8 is carried on the same field of this dielectric substrate 2. 
The probe 5 has projected only the predetermined dimension 1 
(l**lambdag/4) from the internal surface of the waveguide way 1 in the 
direction which intersects perpendicularly with a tube axis, and the 
probe 5 of the part which projects from the waveguide way 1 to the 
exterior is connected to the converter circuit section 8 as microstrip 
line 5a. The trailer 6 is formed in some ground patterns 7, and cuts and 
lacks the ground pattern 7 in accordance with the cross-section 
configuration of the waveguide way 1. However, the ground pattern 7 is 
separated with microstrip line 5a. The trailer 6 is in agreement with 
the back end side of the waveguide way 1, and it is separated only from 
the predetermined dimension d (d**lambdag/4) of the probe 5 and the 
trailer 6 along the direction of a tube axis. 

[0016] As shown in drawing 2 , the same ground pattern 9 also as the 
plate surface of another side of the dielectric substrate 2 is formed, 
and the ground patterns 7 and 9 formed in both sides of the dielectric 
substrate 2 have flowed through two or more through holes 10. However, 
this ground pattern 9 overlaps microstrip line 5a of an opposite side, 
moreover, the thing on which the notch 11 of a V character configuration 
is formed in the trailer 6 of the dielectric substrate 2, and the end 
face of the opposite side which counters, and this notch 11 functions as 
the impedance matching section which reduces reflection of an electric 
wave — it is — a V character configuration — replacing with — a 
concave configuration (depth **lambdag/4) — even if — it is good. 
[0017] In such a configuration, if the electric wave transmitted from 
the satellite is inputted into the waveguide way 1, the interior of the 
waveguide way 1 will be spread, it will reflect by the trailer 6, and 
this electric wave will be detected by the probe 5. And the input signal 
detected with the probe is led to the converter circuit section 8 
through microstrip line 5a, and signal processing which outputs an input 
signal as an intermediate frequency signal in this converter circuit 
section 8 magnification and after carrying out frequency conversion is 
performed. 

[0018] Since pattern formation is carried out to the same field of the 
dielectric substrate 2 with which the probe 5 and the trailer 6 were 
arranged in the tube axis of the waveguide way 1, and parallel at that 
time, the protrusion dimension 1 of a probe 5 and the dimension d 
between a probe 5 and a trailer 6 are maintained with high precision, 
and degradation of the transfer characteristic of a probe 5 is prevented. 
Moreover, since the ground pattern 7 cut and lacked in accordance with 
the cross-section configuration of the waveguide way 1 is formed in the 



same field of the dielectric substrate 2, even if the attaching position 
of the dielectric substrate 2 to the waveguide way 1 shifts somewhat, 
the protrusion dimension 1 of the probe 5 to the ground pattern 7 
parallel to the internal surface of the waveguide way 1 becomes fixed, 
and can stabilize electric-field distribution [ / near the probe 5 ] 
with the ground pattern 7. Furthermore, since the ground pattern 9 was 
formed also in the opposite side of the dielectric substrate 2 and it 
flowed through the ground patterns 7 and 9 of both sides of the 
dielectric substrate 2 through the through hole 10, leakage of the 
electric wave which spreads the inside of the waveguide way 1 can be 
prevented certainly. And the dielectric substrate 2 is pinched from 
[ the ] board thickness with the cases 3 and 4 of a pair, and since the 
waveguide way 1 was formed by the cavernous sections 3a and 4a prepared 
in these cases 3 and 4, while attachment becomes easy, cases 3 and 4 can 
be certainly contacted in the ground patterns 7 and 9. Since the notch 

11 (impedance matching section) was formed in the end face of the 
opposite side which counters the trailer 6 of the dielectric substrate 2 
further again, the electric wave which spreads the inside of the 
waveguide way 1 can reduce the component reflected by the end face of 
the dielectric substrate 2. 

[0019] Drawing 5 shows the modification of a dielectric substrate and is 
different from the example of an operation gestalt which the point which 
carried out pattern formation of the ridge section 12 to the whole 
surface of the dielectric substrate 2 mentioned above. The ridge section 

12 is aslant prolonged toward the trailer 6 from the end section of the 
ground pattern 7, and is projected inside the waveguide way 1. Since 
broadband-ization of received frequency can be realized, the ridge 
section 12 will moreover bundle up with a probe 5, a trailer 6, and the 
ground pattern 7 and pattern formation can be carried out to the 
dielectric substrate 2 if such the ridge section 12 is formed in the 
dielectric substrate 2, a cost rise is not invited. 

[0020] In addition, although the above-mentioned example of an operation 
gestalt explained the case where the coaxial waveguide transducer by 
this invention was applied to the converter for satellite broadcasting 
service reception, it is also possible to apply to other RF devices, 
such as a measuring instrument. 

[0021] Moreover, although the above-mentioned example of an operation 
gestalt explained the case where formed the waveguide way 1 and the 
dielectric substrate 2 was pinched with these cases 3 and 4 by the 
cavernous sections 3a and 4a prepared in the cases 3 and 4 of a pair, 
the slit which leads to one case at a waveguide way and it is prepared, 



and you may make it insert a dielectric substrate into a waveguide way 

from this slit. 

[0022] 

[Effect of the Invention] This invention is carried out with a gestalt 
which was explained above, and does so effectiveness which is indicated 
below. 

[0023] Since the dielectric substrate was arranged in those tube axis 
and parallel in the waveguide way and pattern formation of a probe and 
the trailer was carried out to one plate surface of this dielectric 
substrate, respectively, the coaxial waveguide converter which the 
dimension and the relative physical relationship of a probe and a 
trailer are maintained with high precision, and can maintain the 
transfer characteristic of a probe good can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the coaxial waveguide converter 
concerning the example of an operation gestalt of this invention. 
[Drawing 2] It is the rear view of this coaxial waveguide converter. 
[Drawing 3] It is the sectional view of this coaxial waveguide converter. 
[Drawing 4] It is the sectional view of the converter for satellite 
broadcasting service reception equipped with this coaxial waveguide 
transducer. 

[Drawing 5] It is the front view showing the modification of a 
dielectric substrate. 

[Drawing 6] It is the block diagram of the coaxial waveguide converter 
concerning the conventional example. 

[Drawing 7] It is the block diagram of the coaxial waveguide converter 



concerning other conventional examples. 
[Description of Notations] 

1 Waveguide Way 

2 Dielectric Substrate 

3 1st Case 

4 2nd Case 

3a, 4a Cavernous section 

5 Probe 

5a Microstrip line 

6 Trailer 

7 Ground Pattern 

8 Converter Circuit Section 

9 Ground Pattern 

10 Through Hole 

11 Notch (Impedance Matching Section) 

12 Ridge Section 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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